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mm&i mm* 

( b ) l — y )i>% ^ yfk<D£.&mm&frio&*tiL it l - ^ ymvAtt-mt^x 

£ 1 ~ 6 ©VN-rtl^-^lCfB«(Z)^^# 0 

[1^10] S}#^l~9©V%i*4x^-^lCiB*©«S[^«:. PH^L 
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[mid m<&®&#izL-yji$ zymzmmz^&tf'bz&mzim 
~?&<d less l> tzM.%$m v -->m^t'feot, m%immoL->f)\/ 

TO13] afffB^%COp H#5. 0UTX*3bZ>m&mi 1 XI* 1 2 (C 
fB*<Z>#&„ 
[?gW©M&M!] 
[0 0 0 1] 

[0 0 0 2] 

JK"fe:/*-, 195-215S, 1 9 8 6^) . *©ffi<Z>StSfe£m>fc$8#S£K: 

-isvv2±m^<Dffi£m*m^&*mwmmmm3, 220, 929^), 

MVN^^^ OM^fFfgS, 5 6 3, 8 5 7#), Af;i/XS, i/a.-K=e^^ 
M, t5f 71, 7iD7^^--7ia^^ (3|x>fD/^^ - • 7xn 

>y*;o ^<Dm£.mzm^z>fr& (#^hs3 2-9393^ , xs/xu nr • 

3 U<«#ltfc£ffl^3:fr?& (#^¥5 - 2 4 4 9 7 0 ^#*fl<3*lT V^ 0 * 
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£4&&jBv*fcL-$oi/* ^ ymoim&mzmmLT^z (wi 1-6832 

[0 0 0 3] 

{CJ;oT» L-^;b* * >ift©^jg|BS:i^^itr3■tt*j|S4r©S[^l5* ? Bi^S^lTV^S 
ofc;ii:###3*lT^S (W7- 1 2 1 2 2 8 -£) „ #HgBg 6 1 - 

2 6 8 1 8 5-J£4*$|K:tt, n y *;^f'J A JiMIIK ^ >^^n K 

tC, #BBHg6 3 -2 1 4.1 8 9#45fe?8fCtt, 3 >m^^ h*D ^-Ifitfc 

[0 0 0 4] 
[0 0 0 5] 

£H<b*lT^& (#^BH6 2 - 2 8 8 #) „ £©#851*, «#IStfi:I«tSL- 
[0 0 0 6] 
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grrfEtf>J:e>&L-^;i/# ^ >K^attSM4^ffTT?tt^WTS-r, L-#>* 
^ >K»»tttfffiT?ff*5*lTfey (*H«fflF«|3, 220,929-^, ^3,032 ,474^, K. 
C. Chao & J.W. Foster, J. Bacteriol., 77, 715-725 (1959)) , #rffi£#e>L 

$AS£& r*KatJ»«*W/N> F^y *J ^2 3 11, SCIENCE FORUM ; R.M. Bo 
richewski, J. Bacteriol., 93, 597-599 1967)^0 0 Lfej^ot, £ < 

[0 0 0 7] 

^Sf^jgr « 3fr& £ £ d £ £ £ "T -5 =fe <D T*Zb -5 . 
[0 0 0 8] 

-V)]/* ^ >B©£^j&Rjfc#PM^£ fit, rtf)J:3&L 

-T^ >'K©i««S*«Jtc«I:«^jg'l£©iaW&liIiB , r«fe«>K:, ifttt^ffT, # 
o, BfiR£a>L-40l/* ^ >gft##TT?*tl«i , T?£5t&£4iJ&** U - - > ^ L fc 
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[0 0 0 9] 

l-^/i/* ^ yn&nm$*K.wm*&nf}**i't& 

(2) ji«iE^MgifeT*£WT*££ (1) 

(3) fff IB pH^5. OXli-e^TT^-5 (1) Xtt (2) 

(4) TiB©ttR©4>fc< ^fc^-TS (1) ~ (3) <zn*1**i**®tt£4& 

ifa^iatftis (4) <Dffi%.m» 

( 6 ) l - yn, 9 s yWL<o&&fitMftfr ^ iTL-m> ym&>ft(Dft& 
to <* -frbyjb* Jim-? Kn^-ifr-fes 

(4) Xtt (5) ©«^ft 0 

(7) m&mw^yTUrtpf-mizm't&z.t.&tt&Lii'rz d) ~ (6) © 

(8) i>fn;^*-'7yn^7ma&4 (7) gd$c£^„ 

(9) «&^^S^^*Lfcfc^JC«^K:^"tS3Kf«[K*<^«cJ: U 
^HSr^S (8) <Dffi.£.!®> 0 

(10) (1) ~ (9) <OV^*l pH^L-^b^^fftfi 

£ -ti: & ifi e> $ -fr z> z. £ £ 1 1 Z> iz «fc 5 L - >f JU # $ y &<D m 

(11) «fr««*tCL--y;b4f$>iftS:«fmS*«:*^»»^"r*©JCiaL 
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(i 2) mmmmmzttmxgzmmt: it, tafB^T^w-r-sr^^T^s 
(13) mmmmcDpHtfs. omtx&z (n) x« (12) amm, 

[0 0 10] 

*3%mv>fflL$Lm\iZ, (i) #^©p Hicfc^TtaftJii^L-^oi,* ^ ymR 

o 

-%Jl#*i/;vm<DvKai (4. 2 5, 2 5 1C ) #ifiT*^^tt^ L < «^ U 

(pH3. 2) T?*j|&Ki;j:*fc<£<fc»j, IBfna&*:«*..5L-40i/*$ 

fe^Tli, PH3. 2Tiil 0~2 0g/L, pH4. 0T'li3 0-4 0 g/L 
, PH4. 7ttt5 0~6 0g/Liif5 t ft, p H #-Jg(Z>M £ THIS t L 



6 m$E#2 0 0 0 - 3 0 4 9 3 3 9 



#2 000 — 078771 



Witter* UfrU PH^3. OJ^T-e&oT&ML^;*.^., 
[0 0 1 1 ] 

&-£t?pH5. 0 — 4. 0, $?£b<tepH4. 5 — 4. 0, ££lC$fi;L<te 
pH4. 0©«#^J*igifi(frT?, «Atf2 81C, 3 7TCXii5 01C 

JCT, 2-4 HH*&#Ufcfc£fc*tJB'r*tt£«jti:, raJSMfi^TftafTf^Sfl^ 
#fe&5 0 3*>{C, ffifjUi, flSj|&S£©L-dOl/# ^ >gftSr-g-t? P H 5. 0 — 4 
. 0, U< lip H4, 5-4. 0, $ <b{C#?£ U< ttp H4. 0 

«tffi#T», Mx.«2 8°C, 3 7TCXtt5 0TClCt, 

^^Mft&^'tSifctf-e^Sifc&i^. Afreet*, mx.lt. tt*D«S® 

L-JOl/* ^ >^£-g"frp H 5. 0 — 4. 0, #£L<l£pH4. 5 — 4. 0, 
2<blC#£L<tepH4. 0(Z)^^^%ttiT% SgMffciSa^ #H*.tf281C, 
3 7TCXtt5 0TC{:T, 2-4 B WiM U g RtfgFifi* 

frpH5. 0 — 4. 0, $?£L<l±pH4. 5 — 4. 0, 3 £ IC#* U < P H 
4. 0©?R#^«P«I*^. ji^^^lt, Mx.S2 8t, 3 7°CX«5 0°CtCT 
, 2-4 H^^b^il^lCitmit-rht;. L - if /1 9 S >^©*#if « 

T2ISXtt3[aJK±»»;iILTfcJ:v\ > *JJB©3Bifcra:, ffifH«SJ: »J<£v* 

8ft© L - 3 >K =fe^tf«F%T?fr v\ f£©3&£|g?Dffifi© L - iOl/* S 

[0 0 12] 
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#36Wa>tR£*>tt, ±iHttKtc*nx.T, StfM»ifi'T?L-$Oi/* ^ ywta&mm 

m zmz- z> *<z> l - * $ > m & mm* izwm? s m± & m + s «^t?* * 

. tSfia«#«P«I©pHtt, frffH (1) ©ttRSft5tt4«f<D^^U-->^f: 

. L-^;i/# ^ viftfcjtf-rsiifttfcv^ tip H&4£< Lv* 

v^##£Lv*. £ft pH&fri: I, Ttt, 3~5, *?£L< 
»4~5, «£ L<&4~4. 7, 4fflC0*L<tt4~4. 5^tfP>*L* 

o 

[0013] 

terobacter) Jg> # l/^S/X^ (.Klebsiella) JJg, -fe^^T (Serratia) Jg> A 
>h^T (Pantoea) x;i/tfnT (Erwinia) «^KlMi*&IR£4&#3Mf bft 

§ 0 ^ti^(7)ftiT^ix>^n/\'^^-M{cMt--5^^^^^* b^o J£*T, 

^n^^>X (Enterobacter agglomerans) gf£ L < &X n A 9 # — • 
7^D^7>^A J 1 3 3 5 5|*^#ifetlS a IHtfcte, #MJft»fflm<3D±*^ 

[0014] 
A J 1 3 3 5 5 ©£3ie«M4« 
(1) 

(2) BftlSKl^-rS^tt : ii'ffi^-ffi 

(3) ##^-if : tf^Y y 

(4) : ^ 
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(5) ffiWTMjbm: 

(6) 7*^-^n^^^I«:^i;f^ 

(7) ^fM/yKK»:*^f-f^ 

(8) ? br-if : y 

(9) >f>K-M*:J]<yf-f^ 

(10) : ^ »J 

(11) t s i igtffiT?©«frfb!K3)i£ja : S&i§&Mtt& »; 

(12) £ NS/#-if : sK^^-f ^ 



[0 0 15] 
(13) ttJUfctt : 

i/i-^D-X : /ft ^-r-^ y 
h-* : jtfS^-f ^ 

h WNO -X : ORVt-J ^ 
h - ^ : /K^-r ^ 

* <; tf^--x : jtft^-r -f 
r K— h -;i/ : :/ 



[0 0 16] 

(14) -feO-^JIfttt : JK^-f ^ 

(15) ;£*W3Kft;ffi : 
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[0 0 17] 

(16) 7^->ftF7^-€:Mr^ 

(17) ^b^T-'^l/tf^^-if : *^ff^ 

(18) VityrjtjJVtfiri/^-ii •. *itn 7 

(19) 7x^;bT5->f7^t-€ : *#^>f ^ 

(20) &mmf& n& 

(2 1) i£^>M:tg: ^>r^ 

(22) 4fpH pH4 4fm PH4. 5 ~ 7 £W&£? 

(2 3)£W*SS 2 5TC4tm 3 0°C^Wm^, 3 7°C£Witye : , 42TC 

[0 0 18] 

^*ie>(Z>®^#rt£fC^e> A J 1 3 3 5 5 &:n>^nA? # — • 7^n^7>^ 
I>fDA^- • 7yn^7>XAJ 1 3 3 5 5tt, 1 0 2 J! 1 9 0 

mmmx.m&ffiWi&tt^x.mmRm&>mK. sk##ferm p-16 

6 4 4 t LT*ifc2*lTV*£. 
[0019] 

^IXiilii D N A^IS^C J: 5f g(C J: o T L - * 
[0 0 2 0] 

[0 0 2 1 ] 



1 0 
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n^t-f (J£*t, tgdhj ii&v^) , ^ >s/>iz*--e, 
>^S/>#--fcf, -fy^x^ifbKn^t-f, 73-7 hit K7^-€, 

;i//tf=¥£/^-i£ (J£AT, rpEPCj fcfcl^K fcT/bfcf >ift Kn^t-t' 

, CS, PEPC^3J:t>*GDHCDVN-rtl^ia^fel±2a : foL<«3S7bW*L 
^„ £^IC, #2§JJI!<£>$t£^iC£VNT&, CS, P E PCfcilFGDHfflSiffl 

Bm&ft&tftibiz-m&bbtiT^^z. taws uv^ #{c, ^i/tv^^^y ?a 

NADHJCfcSRa^FSrSWj&V^&isb, U ^ *; (Z> T* & £ „ 
[0 0 2 2] 

CS, P E PC££teGDH?S'[££^#)£{Cte, M/Ui, CS, PEPCifc 

S, PEPCMGDH$:3-Fni^ (J^T, £ <Z> £ tf> £ ^(DJtffftC r g i 
t Ait^j , r pp cl^j , r g d h Aite^-j tm-tz) ©utr-f&tf 
±#U -€-(D^CS, PE PC&tfGDHiStt#i««>e>*l<6. 
[0 0 2 3] 

^□-^>^$tlfcg 1 t AJtfi?, ppclfi?, fccktfg d h ASHS^t* 
2S*fe«3fficDil^$:^At-<&^-^tct±, -Hg^©y°^>^ K±tc2SXtt 
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[0 0 2 4] 

*PV&&&m*imte7?xS KT-&;fttf#fcfTO£;fi&^#, M;U£pUC19, pUC 

18, PBR322, pHSG299, pHSG298, pHSG399, pHSG398, RSF1010, pMW119, pMW118 
, PMW219, PMW218, PACYC177, pACYC184^##lf £>*l«g> 0 flfitC % 7 T - V D N A 

[0 0 2 5] 

MAH D.M. Morrison©;^ (Methods in Enzymology 68, 326 

(1979)) , &mmfflM*mt*)iisV2±T°&mLXDN A&mm&zm-tJim ( 

Mandel.M. and Higa,A. , J.Mol .Biol . ,53,159(1970)) , &6 Vn^X 1/ ? h n itf V 
— S/3>& (Miller J.H., "A Short Course in Bacterial Genetics" ,Cold Sp 
ring Harbor Laboratory Press, U.S.A., 1992) ^IC «£ *J ff o Z. t. #T*£ £ . 
[0 0 2 6] 

CS, PEPCttttGDHfgffi5:il«!)5ri:}j:, g 1 t Alfe^, ppcl 

«(Z)^MDNA±lCgltAief, ppclfi?, ££teg d h AStfc^fc 

A~r^ v K • U tf- SftfeftD N A _hic#a tf-#=fc«BB*WflJJS*e£ 
4. &£V^£, g 1 t AJfre^, ppcifif tfeligdhAiie?5:h7> 
XtfV^lCfMLT, 3tl$rK#$i±T^fe^DN A_h{C#n^-^£A-r-5 3i: 
feBflB^*)*. fIWffl»IISfi©g 1 t Alfi?, p p citfc^, ££teg 
d h A»^(Z)iifc: 0 -fS[^_h#L. fffl^CS, PEPCifeliGDHW 

[0 0 2 7] 

OW^^S^tLTH CS, PEPCS^GDH^tt^ffS^i^f) 



1 2 
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y«, nn/^f'J^AE ~f U tf A # -r - U # Al, A^^^MtcMf SUBS 
^»««i:lTM:, iS/i'Jtr-3'J, yi/^^f'J^A- 
7^h77->l>*A^« , P.ft6. gltAitfc^, ppc»^, 
g d h AaHg^te, ±IB©<fc^«i«^(Dlfe6#DNA «k 'JfSIil^ttS. 
[0 0 2 8] 

g 1 t Ajfrfc^, ppclfi?, fcitfg d h Aitfc^tt, £tf);}3tf)C S, P 
E PCt>L<liGDHfgftS:^Lfe|gMI*&MV^T-ea>^#SI*ffiS:ffi»'tS 

d n a mn z ±tm$Lmv>m&fo d n a ^ ^>#iti- & r t. k «t o tmt ^ & □ 

ttSEK:S[3IIB^J3^We>^K:3ftTV^*i^^e> (Biochemistry, H 

2 2i, 5243 — 5249 H, 1 9 8 3^; J. Biochem. ,^95# 
, 9 0 9-9 1 61. 1 9 8 4^;Gene, ^27i, 1 9 3-1 9 91, 1 
9 84^;Microbiology, fHOl, 1817 — 1828 K, 1 
9 9 4 if ; M o 1 . Gen. Genet. , 31 2 1 8 #, 3 3 0-3 3 91, 1 
989^;Molecular Microbiology, ^ 6 317 — 

3 2 61, 1 9 9 2^) *ft^ft©&SBB#JK2£t5v*Ty9>fV--&-£/*U m 
MDNA?:McbtPCR^t:j: U Z. H & Wig"??**. 

[0 0 2 9] 

CS, PEPC^t«GDH?Stt&i«!)S{Ctt, iaa^Jte^ttJcj:*^ 
tc&, g 1 t ASfi^, ppcSg?, ££teg d h Ait^?-©$83i#3tft3ft 
SltfCiotMStlS. fiil gltAlfi?, ppclfi^f, ££&g 
d h Ail^C0yn=E-^-$:^ftJ: U &4&<D 7 U ^E- # - tCfifS r 

fcfc^oT&^tfSft-ffcSftS. fehiLJi, lacyn^E-^-, trp^nt- 
trc^n^-*-, tac^U^-^-, 9A#7t — ^©P^n^ 

-*-#SSI$ftfcg l t ASMS*, PPcI^tfctigdhAa^ii, y 
K±(c?n-^>^£ftT?i£^£^clgA;!<ft£rt\ £fe«u^y-r>r 

u^m^m^ d n a ±iz.m a $ ft & . 
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[0 0 3 0] 

^^n^-^-tfltl) (WO 8 7/0 3 0 0 6^ #g§HB6 1 - 2 6 8 1 8 
^-&»AtSIi: (Gene, 29, (1984) 231-241#flS) iZ £ o T ^jtJ&lT * 3 £ 

[0 0 3 1 ] 

J£*T, TaKGDHj £*>V^) , -Y V * x yW. U 7 - if , 'J>Hrtf;^7 

a KGDHAWi LVv D 
[0 0 3 2] 

[0 0 3 3] 

[0 0 3 4] 



1 4 
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[0 0 3 5] 

~?£Z:£lZl:^xmM?Z>Z.£.rfT*£Z> 0 a-KGDHffittlt Reed^© 

(L.J. Reed and B.B.Mukher jee, Methods in Enzymology 1969, 13, p. 55-6 

1) lc^otii?Stt^lSt5ii:^T't5„ 

[0 0 3 6] 

fcltVisy, *^*-y, RWTS. J U >^£«Jf S^lc^oTit^ 
[0 0 3 7] 

H3*fc^fciM*©f£g{i£«:, WO 9 5/3 4 6 7 2 #lC#i$ $ *lT £ U , 
[0 0 3 8] 

O^Tli, Molecular Cloning, 2nd edition, Cold Spring Harbor press (1989 
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[0 0 3 9] 

ftWfcLTU:, x>fD/^dt--ryn^7>^ A J 1 3 3 5 6tflgtf <btl 
£„ I>fD^^- • 7^0*^>X A J 1 3 3 5 6&, ¥f£l 0^2^ 1 
9EHC, JiM#XilS«fK*^X^XilS«WSfl5mtC, f^FERM P- 
1 6 6 4 5 hLT^ft2*U ¥ffcl 1 Hlcy^f^X N^fC^r5 0 

RRSFftK^BfStU 5£§6## F E RM B P - 6 6 1 5 #tf-^$*lT^£ 0 x> 
■f-UA^ 9 — • 7 U * ^ y Z> AJ 1 3 3 5 6it aKGDH-Elt^- 
V hit^ (sue A) ifi&m&MttSm. aKGDHlStt&XilTV^o 

fc^^iix^^^^MMt-s^, ££l±N-*^;i/-N' --hD-N- 
;vn-xmL Bigifc^- htcJtt£, ^l/-h?:l5i4 5° fiWTSiLfet 

L^ffi«<z>tf#fcJ:, fr^cDMH/^T^T? 3 

[0 0 4 0] 
[0 0 4 1 ] 

mmm* mmw~ mm&m. ^nm&mizj&vrr $ ;m. tr#i*>^ 



1 6 
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[0 0 4 2] 

v;bh-x, #^*h-x, -vAj&/utiafcfrMQs* mm^&mmtf 

[0 0 4 3] 

Bft&^tfftMSftS. 
[0 0 4 4] 

sft, f^arxtt^wjcr ^ yK^&M#-r-s*«*tt«4*s:««t-**^tc 
t«#3ft**#^&»»^s*#&s-e&s. 

[0 0 4 5] 
ft*. 

38»J&£2 0fcV^4 pH^3~5, Ifll<tt4~5, 

«fcy« : *L<tt4~4. 7, #&C#f£ L<&4~4. 5C»Lo^I^#$: 

[0 0 4 6] 



1 7 
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[0 0 4 7] 

mm* izmmLx^z L-ioi/*3 >Bft©»iitt-)t*tc«fen, 

U ©S#;*<Stcilff*S"r s 3 i: *«bTIB t. & -5 . 
[0 0 4 8] 
[HSfeM] 

[0 0 4 9] 

;i/£J: -£500/£ ■e4l-6*l5mL©«»*JCJHe< L, ■€■© ? %200 /i L£j&gEtCT 
pH&4.0K:3l»LfcHfM&%20mLtC&#Lfc. I^J&i&tf>;?fiJ&te, JgtT® £ »J 

y;i/n-^3g/L, fiftgfcr^^ — tfAig/U 8Klftv^'*i">A7*iao.2g/L 
, U->#2 3!K3&:*jy A0.5g/L, h U ^A0.2g/U &-ft:fc;i/S/tfi» 7 

O.lg/L, 7 jfcfiO.Olg/L, ^V>#>4*l&0.01g/L, 2 * 

i&0.72mg/L, WtWlM 5 7K*&0.64mg/U J&fbzirUl/ h 6 ?fci&0.72mg/U /fti}g?0.4m 
g/U ^-rym-f- h U tfA 27K±^1.2mg/L, If tf^ >50 a g/L, A> 

^;i/S/^A50/ig/u mmsofig/u j ; i/ h-)\s50(ig/u •r^ri/ysons/u 

n=yY ^ J$cM>mm>OdElU bf U K^r S/>*aKlft50Mg/L, U^^^tf>50^g/ 
U ^7 ^ >&^&50/ig/L, i/^ K50mg/U §j^20g/L o 

±fB©-9->y;V$:^L7t^$:, 28°C, 37T3 X&50T; 2~4Hi^« 
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[0 0 5 0] 

tifcfami& (*aatCTpH4.0JC»«E) 3mL£&AL£S£ 16.5cm, @14mmCD§i$j^<f 
KUfiBU 24H$rH~3BI8U 28tD, 37t;Xte50T;iCTjg£e>i&# : MTVV Jflt 
Sit$:ltLfc 0 f&IH^F«I©Jlfl*tt, JgrFtfDfcfcye&S. 4Ol/3-;*40g/L 
, ^T>^-^A20g/L, «6j»vy**/tfA7*|S().5g/U U >l& 2 *SSj& U 
?A2g/L, Jfi-fb^- N U ?A0.5g/L, &fb3tj;bS/9i*7*£0.25g/L, SSBfc^— «fe 
7*i&0.02g/L, *Mv>#:/4*i£0.02g/L, «fc»IE» 2 *Jfi0.72«g/L, BK&ffi 
5*J&0.64mg/L, M:n A;H- 6 *J60.72mg/L, * ?^0.4mg/L, *E U 
^- h U ?A 2**61. 2mg/L, »«x.**2g/L 0 
[0 0 5 1] 

[0 0 5 2] 

M9igi& (J. Sambrook, E.F.Fritsh, T.Maniatis "Molecular Cl 
oning" , Cold Spring Harbor Laboratory Press, U.S.A., 1989) lC20g/LO^ 
^ > |fcfc2g/L0>4Ol/ 3 pH&j&^T?4.0tCf^L£^ifi3mL£&A 
16.5cm, Sl4«m©»tt«tCffi[aU, $:M^«JtCM^i--S 3 £ 

[0 0 5 3] 

<3>X>^DA>7#- • Tya^^>^AJ13355«c^e>©«r?RK(S^M«cC!)3l 
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{&£.mffi<DmmZ. 5&ftfcmM& (Miller, J.H. et al. f "A Short Cource in 
Bacterial Genetics; Laboratory Manual", Cold Spring Harbor Laboratory Pr 
ess, U.S.A., p. 150, 1992) JCfcUfTofc. 

6 0W©M7>^f) 6 0c mlltfilt, i>fDA^ • 7^D 
;* ^ > X AJ13355#eK:3t*i» £ 2 #HJ8tff b fcffc, L B #ifiT?#HK## bt^M 
£H5gb£„ ^Sbtitl:, 5g/Lffl^3-^fc2 0g/LO*35& 

3*1 5 g/L0^;i/3-Xi: 2 0 g/L(Z)^S:^&L B 

«%T?5IS«l^ilS:ffoT 5 b«[!fi^«c*«ffl3S*'r, LBSiW5 
g/L©^;i/3 — *&#fcfLB^ififcktfKM9l8ift (Sambrook, J. et al., M 
olecular Cloning, 2nd edition, Cold Spring Harbor press, U.S.A. (1989)) 
(C2 0 g/Ltf)L-^;i/# ^ ymt 2 g/L©^*;Hl-^$:iD^., p H*i&MX* 

, SCI 7ft5:ltLfc 0 

x>fn;^3f--7^n^7>xsci7^f,, «kgdhimu $ 

[0 0 5 4] 

(i) X>^OA*#- • 7^0^7>^AJ 1 3 3 5 5$c© a KGDHit^^- 
(JgHtfe TsucABj fcv*3) <D^O-n>y 
x>tTJ A# # - • 7 * A J 1 3 3 5 5ffi(D sue A Bj^g^tt 

, li/i'Jt7-3iJ(DoKGDH-E l^zf=L=-y btitB* r s u c A 
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Ttrut^y* A J 1 3 3 5 5*fc^&flcDN Ai tJMfSI HlZ iot, * 
[0 0 5 5] 

JLyTUAtr*- • 7^n*^>* AJ 1 3 3 5 5«®^MDNAtt, X 

(Djjm (£4&X3*3Mfc#, 0;*:£fl>X3^HB, 9 7- 9 81, i&JRH, 19 9 2 
ifO T?#JliLfc. # — £. L/Tftffi ltpTWV2 2 8 (7>t:°2/ U >1H£) 
liSiBStttgB© rffJRS £ ffi v ^ £ a 
[0 0 5 6] 

A J 1 3 3 5 5^©^ft^DNA$:E c o T 2 2 1 •e?B'ffcOfc%><Z>, fccfctfp 
TWV2 2 8 &Pst I TM'fbL£ : &<Z)$:T4 U #- if (C «fc »; U s u c A 
»X>>i'J t7'3'J JRG46585 (Herbert - J. £>Mol 
. Gen. Genetics 1969, 1 0 5*, 1 8 2 K) Sr^ISilfe 

U^^^^ K&ttffiLT p TWVE K 10 1 £$t£Lfr 0 pTWVEK 10U 

^ii/i'jt? • ny j RG4 6 5ttti»ift#j(fbtti:v^^^K©fiBJC3/\ 

*Bft*>L<ttL-U L-*^>fn>©£:fcffifc[mfl£l/T^fc 0 

i:<fc'jp twvek ioi tcttx^nA? -r^n^^>^©suc Ail 

[0 0 5 7] 

P TWVEK 101 <D^>tUA? • 7 ;* 9 £J5fcD N A Writ©® 

a>8P#BB#l#n - KLfSST S y M?rj£, 5 ' » <bJiKlcfe?!I## 2 ~ 5 izm 

- h^H -£7>f n>-^;i/7T-^n-r>f Vit-fs^- (sdhB) ©3 

* 5MB«I©ffl#BB#U ^©sucAi:aKGDH-E2t^^7hIfi? 
(sue Bjtfi^O > t^i/-;i/CoAS/>t*-ei8f^-*; h»6? (s 
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(D (Eur. J. Biochem., 141, 351-359 (1984), Eur. J. Biochem. , 141, 361-374 
(1984), Biochemistry, 24, 6245-6252 (1985)) fcJfcJK Lt^M^M 2 ~ 5 iZm 

i'^ - • 7^n^7>X^M±T^Xi/i«J t7 • nU tHiC (Eur.J. Bio 
chem. , 141, 351-359 (1984), Eur.J. Biochem., 141, 361-374 (1984), Bioche 
mistry, 24, 6245-6252 (1985)) , sdhB-sucA-sucB-sucCi: 

[0 0 5 8] 

(ii) l>fO;tH- • 7^D^7>XSC1 im&&<Da KGDH^lt© 

mm 

±9&<D&Z) iZ LT^#$tlfeo:>^n # - • r^n^.^>^cos u cAB 
*fr£^-&JgV\ fSMSIxJCj: Uni^nA**- • 7^0^7>7©a KGD 

[0 0 5 9] 

pTWVEK lOUSph It'Mlt s u c A U ffl 
, ^b;-77^>h (SSI ($0 ) LfcWTtfS:, EcoRI 

T'ffl^b;-77^^>N T'¥f L p B R 3 2 2 (SiTO («c) ) 

T4DNA'Jif-t* (SiB5S («) ) £MV^MllrL'fc„ #£;fi£^* 

^ k&, s u c A©«&**aj#tc&«-r*ffl«*iiiB g 1 1 immmrnvrnm 

mSrfflV^TflJWrL, # U; - -7=y>7* > hTf^Jt^Sg^fb L, St>*T 4 D N A l> # 
Atcii^ l/-Ai/7 h£M*M*A3ft, ra£^tt«tBL&< 

a 

±3B0<fc^tCUT*aiS*ife^9^^ KfcftJPESPiSflA p a L I T«Wrbfe«, 
7#n-*4*;i/«&8<»3:fTVx, 7 «M##A£*l£: sue A&tf 

P B R 3 2 2 Ssfctf)^ h5t>f * U :/ffitt£e^&^tfDNA»T#3:igjRO&. 
SIR IfeDN AB^t/t* ScHtFT 4 D N A 'J ^T^# U aKGDHSMI 
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■r-U # — - 7^0^7>^SC1 7*fc£, i^^>DiKl/-i/H>S (Mill 
er J.H., "A Short Course in Bacterial Genetics; Handbook" , Cold Spring 
Harbor Laboratory Press, U.S.A., p. 279, 1992) &C «fc o Tflli U ^ h 9 
if-f * U ^HHSfctifUC^X^ h^ffl|^ffl&*£J:oTlfS!£tt±<D s u c Aifi 

mmmznMtmt=.mm*:mm\sfc 0 wmzftfcffizsc 1 7 s u cA«i^ 

SC 1 7 s u c A«t#a KGDHfiHx&fcM0T^S;i£&flfc3gi-*fc«>JC, 
LB»ifi•e^SS[^t5iiJH*^f«#L/fcrai*(Z)«^^:fflV^T, Reede>©^Ss (L.J. Re 
ed and B.B.Mukher jee, Methods in Enzymology 1969, 13, p. 55-61) {C$&oT 
Mi?£'l£&il5£L£o SC17«c^e>ttO. 0 7 3 (AABS/min 

/■g#>A40 ©a KGDH*S^|fcffl3*lfc©JC>tfU SCHsucAftTf 
liaKGDHM&Mt'tf, BlftiiU sue A^Lt^5Ii:*!»^ft 

[0 0 6 0] 

(2) i>fO;^^!--ryn^7>XSC17su cAH0L-^^^ 
ffi^T S C 1 7 s u c AflcfC, !J/iyt7'3U ffi*©?x 

[0 0 6 1 ] 

( i ) x */ x U t 7 • 3 U E&5fctf> git A3ftfc^, p p c Mfc^r. £ «fc tf g d h 
AJfrg^&^fS^y^ KOflMR 

g 1 t Alfi?, ppcl^, fcitfg d h Aite^-Sr^r-r-S^^^^ K© 

[0 0 6 2] 

li/iUK7-3'J *3fc<Dg d h Ait^^-Sr^-r-Sy^^^ KpBRGDH ( 
#^7 - 2 0 3 9 8 0f) &HindIII, SphljiftU T4DNA/K 

2 3 aill#2 0 0 0 - 3 0 4 9 3 3 9 
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/t&BfKHfJKLfc. -2f, xs/xU H7 • nua*©g 1 t AaMg^fcitfp p 
clfi^ S:^f5^5X5 KpMWCP (W09 7/0 8 2 9 4f) &XbaI 
TfflUlSSU T4 DNAstfU *9-i?TM*«&¥?&5M8lC0fc. CintC, ±Tf» 
Hbfegd h Alfi? & f f 5 D N A Wr^ Sfi^t, T4 U tf-iftcj: 1 JI^U 
, pMWCP(C5CgdhAi^S:ff«Ufc^7^^ KpMWCPGS:#fc ( 
06) . 

[0 0 6 3] 

mmc. j£ii^7X5 KRSF10 1 OCDttKjgj^&^^-S^^^^ Kp 
VIC40 (#^8 -0 4 7 3 9 7^) &Not ITfMb, T 4 DNA/K'J 

Pst IiftLttifflfc, p B R 3 2 2 & E c o T 1 4 1 
MttU T4DNAsKiJ^7-^ILfcft, P s t I JgftbfetiOilSr^ft 
, T4 U «fc »J5t*SL, R S F 1 0 1 0 ©ti^M^f h 7iJ--f ^ 'J > 

ifttfi?§:ftS^7^5 KRSF-Tet&ffe (07) „ 
[0 0 6 4] 

#CJC, p MWC PGlEcoRI, PstlMffcU g 1 t AJUS^-, ppc 
SMS^ J3J:tf g d h AJte^Sr^t-SDNAWT^&WJSIiajRL, RSF-Te 
t ZmWMZE c o R I , Pst IMU RSFlOlO0iiE^5:tt5D 
NAWf>tS:»SfillfiRLfet»©fc«^tfe, T4 U J: y&JligU RSF-T 

et±{CgltAl^, p p cl^, fcitfg d h Ajt^$!^*b^y^ 
KRS FCPG^ft (EI8) o KRSFCPG^g 1 t 

Afc^K p p citfc^i3J:tfg d h A}tfc^£$gJaLT^£ ZL tit, iJ/i'J 
k7-3'JfflgltAifi?, ppcit^, &£W£g d h A3t^^fg«c© 

[0 0 6 5] 

(ii) y 1/ \£A i'f'J • 7^ h77-^>^A»g 1 t Ait^$:^-r 
1)^7^5 K©f^JS 

T/b^A^U • h77-^>^Afi*fflg 1 t Ait-fK^-^^i-^y 
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g 1 t Aitte^-Cft^giWJ (Microbiology, 1994, 140, 1817-1828) & (C, 

6 7 lC^"f i&S@B#J ^ ^V-DNA^MV\ U If A ? 

-r'J^A - 7?h77-^>3!AATCCl 3 8 69 ©^DNA&iSi: L 
TPCRSftK »3kb0glt A3HS^-«r#&»fc 0 I©^&Sma I ?g 
ftbfe^5^5KpHSG3 9 9 (SM (80 .fcUfltA) fc«»AU 
FpHSGCB (09) B #CtC, pHSGCB^Hi nd I I I T^$tL 

3J»;ffi3*ifc*$j3 kbffigit Aat-e^-Wr^r&H indii im-fbOfc^^^^ 

Kp STV2 9 (80 £UBtA) JCJPAU 7"7X5KpSTVCBS 

(09) . W^tl^^^X^ Fp STVCB^glt AJB^Sr^L/T^ 
6 i>fnAH--7^D^7>XAJ 1 3 3 5 5 8ctfi-e©»3RiSflE 

[0 0 6 6] 

(iii)RS FCPGMp STVCBfflSC 1 7 s u c A$;'\tf)^A 
rO^OA?*- -7^n^7>^SC17su c A^$r, RSFCPG£ffl 

K^g|^:SC17sucA/RSFCPG^ & flfeft Ltz.* 3 £ (C SC17sucA/RSFCPG8c SpSTVC 

'[£ % a*"*" 7£K3£SI#SC17sucA/RSFCPG+pSTVCB8; £ flgft L tc „ 
[0 0 6 7] 

l>fD/^if- • ryn^9>^.SC17sucA/RSFCPG+pSTVCBtt^e>, fipHf 
[0 0 6 8] 

SC17sucA/RSFCPG+pSTVCB8c& L B Gigifc ( h U ^ h >10g/U @£#x3r *5g/L 
, NaCl lOg/L, $Ol/3-*5g/L) JCT301C-«^#«, 41M7fcfCT^lfe 
Sffc&jOM&JRUT, M9-E§«! (^;b=I-^4g/U Na 2 HP0 4 -12H 2 0 17g/U K 
H 2 P0 4 3g/U NaCl 0.5g/L, NH4C1 lg/L, 10mM MgS0 4 , 10>ciM CaClg, L-'J^'> 5 
Omg/U L-*^;t — y 50mg/L, DL- 7 ^ 7 * U >^ 50mg/L, ^ N^i*">f V U 
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y 25mg/U ^n5A7il3-Jb 25mg/L, L-^;i/# ^ yWL 30g/L, TV^E — 7 
*{C TpH4. 5 JCtM) :7b- McMjL£:„ 32^, 2 0f|^«raLfe3D- 
- £ ffipHTflfiRft G 1 uMftM tbTMLfe. 
[0 0 6 9] 

yM£.mnmmi%t& (^;bn-*40g/L, Bfcgfcr^-tfZ^Og/L, ffiifcv^**/ 
?A 7*J60.5g/L. U >gft2*SI*U ^A2g/L, S6flS:h h U tf/*0.5g/L, *6ffc# 
;i/*/?A7*|60.25g/L, 7*160. 02g/L, #[&®ev>#>4*j&0.02g/ 

L, 3ffg^M$)2*i60.72mg/L, iS^^ 5 *i60.64mg/L, J^ib =1 ^^^b h 6 *f60.72m 
g/U #?»0.4«g/L, MJ ?A2*i6l.2mg/L, fP®X:3f *2g/L 

, L-U $7>$6lfci&200ing/L, L-^^-yf — >200mg/L, DL-a , e -V7 ^ J tf * U > 
^200mg/L, >r N7f>f * U >f6g?i625mg/L, ^Cl7A7i-3- ;i/25mg/L) 5ml 
&&ALfc50«l£*^t*ifc<gK:;i3tt5 L-**;i/# * >lft£jgfB©*fcj£;S:2gi6U 
^SlS^atj <fc < , L — ff)V % ^ >|ft^^|B*«««sSC17/RSFCPG+pSTVCB«cfc3E'*> 

£&^o£$;te> ivfoytH - • y#*n* ^>;*Aji360ihift;&£*i£ o aji 

3601$cii, 1999^8^180 (C, IKIlf HgHK4^I^llgif 
(»fi#-&305-8566H*H«««^<tfm*-TB 1#3^) &C^ft#-ifFE 
RM P-17516*: LTWf££*lTV>£ 0 
[0 0 7 0] 

< 5 >X>^D A? • T ^>*AJ13601$c(DL ^ 

m 

ny^-VA? Z- - 7yu*^yXM13601ffi$: > y;i/=i-rX40g/U 
^^-i?A20g/U iftfiftv A 7*i&0.5g/U U >fift 2 *^|* U ^ A2g/L, 

*6fb:J- N U tfi*0.5g/L, !6ft:&;i/5"?A7*ifio'.25g/L, BRIfc^— $c 7 *t60.02g 
/L, ffim-rytfy 4 7kM.0.02g/U «KKffi«e2*i&0.72mg/U QK8ft£5*%0.64a 
g/U 16-ffc 3 h 6 *t60 . 72mg/L, * ? WtO . 4mg/L, ^ U ^-5= y Wt± h'J7A2 
*J6l.2mg/U ^«Xdp^2g/L, L-U i/>i6^i6200mg/L, — >200mg/L 

, DL-a , e -£/T^ y ^ U >g£200mg/U ^ h # U >*6^i625mg/L, *n 

7A7i-3- ;i/25mg/L & "t 2> igi&300m 1 £ &A L £. lL^CO i/>-77-^ 
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tC T > ^-7 137. fc&A-f 3 £ IC <fc o Tf? o fe. 
[0 0 7 1] 

&>±(D «fc e> ic LT#e>*ifc«*IKS:5000ia«/^tCTlO^|SI©5S^lKS:fT ^ 
, Jft#)£:®ft:£4Ol/=l-*40g/U fi»7>^-? A5g/U «7n^^A7 
*j&1.5g/L, U >K2 7K**U ?A6g/U fift-*- h 'J tf-M.5g/U i&ft # ;i/ */ ? 
A 7 7fO&0.75g/L, «7*ift0.06g/U fijKMfcV^tf > 4 j»Mfi0.06g/U % 

iEM^2^J^2.16mg/L, flfc|MB5zfc$ftl.92mg/U tttftH N 6 *Jfi2. 16mg/U 
sfctf|ftl.2mg/U ^U^T^^hU ?A2 7fO&3.6mg/U jp^x^^6g/L, L- U 
2?>$MJfi600mg/U L-*^;t— >600mg/L, DL- a , e -i?T * J ¥ * V >^600mg 
/U 5 s - h^+f-f* >J >&gft&25mg/U ^ n^A7i^n-;i/25mg/L5:-g-^-r-5^ 
%300«l&aAl/fclL^<BS;-v-:7 7-*>^lC;teBU 34°C, pH4.5(CT^# 
SrfftV L-40l/*S>|ft£jgi&#«:*Tofc. ^#pH©«!I»t±, i&ifi IC 7 > ^ - 

#w eoog/L© - x srsaL/^isicDjssjcTaLttKrtcasati l & a 

[0 0 7 2] 

-^>*-l^K:ttM©L.-ir;i/^$>gftj|gS^«ffflLfe. ig#?£ic 

#*?S&#fiU -r^^ MCJ: yiMSKfrbSJfckfc. 

[0 0 7 3] 

3S1 



mmmiz.mM^T^z>L-tf;i#*ymmm 5ig/L 

#gStUT«ffflUfcL-y;i/^^>iftJ| 67g/L 
Sea&*»S1*?)»3£bfeL-y;i/*$>U«S H8g/L 
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[0 0 7 4] 
[0 0 7 5] 



<110> ^©fg^jS^ft; (Ajinomoto Co., Inc.) 

<i2o> mm&ftt>mBmiz&&L-inu* $>m<DmM& 

<130> P-7152 
<140> 

<141> 2000-03-21 

<150> JP 11-234806 
<151> 1999-08-20 

<160> 7 

<170> Patentln Ver. 2.0 
[0 0 7 6] 

<210> 1 

<211> 4556 

<212> DNA 

<213> Enterobacter agglomerans 



SEQUENCE LISTING 
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<220> 
<221> CDS 
<222> (2).. (121) 

<220> 
<221> CDS 

<222> (322) (3129) 

<220> 
<221> CDS 

<222> (3145) .. (4368) 



<220> 
<221> CDS 

<222> (4437) .. (4556) 
<400> 1 

t gca ttc age gtt ttc cgc tgt cac age ate atg aac tgt gta agt gtt 49 
Ala Phe Ser Val Phe Arg Cys His Ser He Met Asn Cys Val Ser Val 
15 10 15 

tgt cct aaa ggg eta aac ccg acg cgc get ate ggc cac att aag teg 97 
Cys Pro Lys Gly Leu Asn Pro Thr Arg Ala He Gly His He Lys Ser 

20 25 30 

atg ctg ctg caa cgc age gcg tagttatacc accgggaacc tcaggttccc 148 
Met Leu Leu Gin Arg Ser Ala 
35 

ggtattttac ggaagectet gtaaacgegg tcccaaccac gtttacaaag gttcccttac 208 
gggccgggcg cgcgctgcgc acagtgeteg tategctgaa ctcactacgg caaaccgcga 268 
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aagcggcaac aaatgaaacc tcaaaaaagc ataacattgc ttaagggatc aca atg 324 

Met 

1 

cag aac age gcg atg aag ccc tgg ctg gac tec tec tgg ctg gee ggc 372 
Gin Asn Ser Ala Met Lys Pro Trp Leu Asp Ser Ser Trp Leu Ala Gly 

5 10 15 

gcg aat cag tct tac ata gag caa etc tat gag gat ttc ctg ace gat 420 
Ala Asn Gin Ser Tyr He Glu Gin Leu Tyr Glu Asp Phe Leu Thr Asp 

20 25 30 

cct gac tct gtg gat gca gtg tgg cgc teg atg ttc caa bag tta cca 468 
Pro Asp Ser Val Asp Ala Val Trp Arg Ser Met Phe Gin Gin Leu Pro 

35 40 45 

ggc acg gga gtg aaa cct gag cag ttc cac tec gca act cgc gaa tat 516 
Gly Thr Gly Val Lys Pro Glu Gin Phe His Ser Ala Thr Arg Glu Tyr 
50 55 60 65 

ttc cgt cgc ctg gcg aaa gac gca tct cgt tac acc tec tea gtt acc 564 
Phe Arg Arg Leu Ala Lys Asp Ala Ser Arg Tyr Thr Ser Ser Val Thr 

70 75 80 

gat ccg gca acc aac tec aaa caa gtg aaa gtg ctg cag ctg att aac 612 
Asp Pro Ala Thr Asn Ser Lys Gin Val Lys Val Leu Gin Leu He Asn 

85 90 95 

gcg ttt cgt ttc cgc gga cat cag gaa gca aat etc gat ccg ctt ggc 660 
Ala Phe Arg Phe Arg Gly His Gin Glu Ala Asn Leu Asp Pro Leu Gly 

100 105 110 

ctg tgg aaa cag gac cgc gtt gee gat etc gat cct gee ttt cac gat 708 
Leu Trp Lys Gin Asp Arg Val Ala Asp Leu Asp Pro Ala Phe His Asp 

115 120 125 

ctg acc gac gec gat ttt cag gaa age ttt aac gta ggt tct ttt gee 756 
Leu Thr Asp Ala Asp Phe Gin Glu Ser Phe Asn Val Gly Ser Phe Ala 
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130 135 140 145 

att ggc aaa gaa acc atg aag ctg gcc gat ctg ttc gac gcg ctg aag 804 

He Gly Lys Glu Thr Met Lys Leu Ala Asp Leu Phe Asp Ala Leu Lys 

150 155 160 

cag acc tac tgt ggc teg att ggt gca gag tat atg cac ate aat aac 852 
Gin Thr Tyr Cys Gly Ser lie Gly Ala Glu Tyr Met His He Asn Asn 

165 170 175 

acc gaa gag aaa cgc tgg ate cag cag cgt ate gaa tec ggt gcg age 900 
Thr Glu Glu Lys Arg Trp He Gin Gin Arg lie Glu Ser Gly Ala Ser 

180 185 190 

cag acg tea ttc agt ggc gaa gag aaa aaa ggt ttc ctg aaa gag ctg 948 
Gin Thr Ser Phe Ser Gly Glu Glu Lys Lys Gly Phe Leu Lys Glu Leu 

195 200 205 

acc gcg gca gaa ggg ctg gaa aaa tat ctg ggc gcg aaa ttc ccg ggt 996 
Thr Ala Ala Glu Gly Leu Glu Lys Tyr Leu Gly Ala Lys Phe Pro Gly 
210 215 220 225 

gca aaa cgt ttc teg ctg gaa ggc ggt gat gcg ctg gtg ccg atg ctg 1044 
Ala Lys Arg Phe Ser Leu Glu Gly Gly Asp Ala Leu Val Pro Met Leu 

230 235 240 

cgc gag atg att cgt cat gcg ggc aaa age ggc aca cgt gaa gtg gta 1092 
Arg Glu Met He Arg His Ala Gly Lys Ser Gly Thr Arg Glu Val Val 

245 250 255 

ctg ggg atg gcg cac cgt ggc cgt ctt aac gta ctg att aac gta ctg 1140 
Leu Gly Met Ala His Arg Gly Arg Leu Asn Val Leu He Asn Val Leu 

260 265 270 

ggt aaa aag cca cag gat ctg ttc gac gaa ttc tec ggt aaa cac aaa 1188 
Gly Lys Lys Pro Gin Asp Leu Phe Asp Glu Phe Ser Gly Lys His Lys 

275 280 285 

gag cat ctg ggc acc ggt gat gtg aag tat cac atg ggc ttc tct teg 1236 
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Glu His Leu Gly Thr Gly Asp Val Lys Tyr His Met Gly Phe Ser Ser 

290 295 300 305 

gat att gaa acc gaa ggt ggt ctg gtg cat ctg gcg ctg gcg ttt aac 1284 

Asp He Glu Thr Glu Gly Gly Leu Val His Leu Ala Leu Ala Phe Asn 

310 315 320 

ccg tct cac ctg gaa att gtc age ccg gtg gtc atg gga teg gta cgt 1332 
Pro Ser His Leu Glu He Val Ser Pro Val Val Met Gly Ser Val Arg 

325 330 335 

gca cgt etc gat cgt ctg gec gaa ccg gtc age aat aaa gtg ttg cct 1380 
Ala Arg Leu Asp Arg Leu Ala Glu Pro Val Ser Asn Lys Val Leu Pro 

340 345 350 

ate acc att cac ggt gat gcg gcg gtg att ggt cag ggc gtg gtt cag 1428 
He Thr He His Gly Asp Ala Ala Val He Gly Gin Gly Val Val Gin 

355 360 365 

gaa acc ctg aac atg tct cag gcg cgc ggc tac gaa gtg ggc ggc acg 1476 
Glu Thr Leu Asn Met Ser Gin Ala Arg Gly Tyr Glu Val Gly Gly Thr 
370 375 380 385 

gta cgt ate gtc att aac aac cag gtt ggt ttt acc acc tec aac ccg 1524 
Val Arg He Val He Asn Asn Gin Val Gly Phe Thr Thr Ser Asn Pro 

390 395 400 

aaa gat gcg cgt tea acc ccg tac tgt act gac ate ggc aag atg gtg 1572 
Lys Asp Ala Arg Ser Thr Pro Tyr Cys Thr Asp He Gly Lys Met Val 

405 410 415 

ctg gca ccg att ttc cac gtc aat get gac gat ccg gaa gcg gtg gee 1620 
Leu Ala Pro lie Phe His Val Asn Ala Asp Asp Pro Glu Ala Val Ala 

420 425 430 

ttt gtt acc cgc ctg gcg ctg gac tat cgc aac acc ttc aaa cgc gat 1668 
Phe Val Thr Arg Leu Ala Leu Asp Tyr Arg Asn Thr Phe Lys Arg Asp 
435 440 445 
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gtg ttt ate gat ctg gtg tgc tat cgc cgt cat ggt cac aac gag gcg 1716 

Val Phe He Asp Leu Val Cys Tyr Arg Arg His Gly His Asn Glu Ala 

450 455 460 465 

gat gag cca agt get ace cag ccg ttg atg tac cag aaa ate aaa aag 1764 

Asp Glu Pro Ser Ala Thr Gin Pro Leu Met Tyr Gin Lys He Lys Lys 

470 . 475 480 

cat ccg acg ccg cgt aaa att tac gec gat cgt ctg gaa ggc gaa ggt 1812 
His Pro Thr Pro Arg Lys He Tyr Ala Asp Arg Leu Glu Gly Glu Gly 

485 490 495 

gtc gcg teg cag gaa gat gee acc gag atg gtg aac ctg tac cgc gat 1860 
Val Ala Ser Gin Glu Asp Ala Thr Glu Met Val Asn Leu Tyr Arg Asp 

500 505 510 

gcg etc gat gcg ggc gaa tgc gtg gtg ccg gaa tgg cgt ccg atg age 1908 
Ala Leu Asp Ala Gly Glu Cys Val Val Pro Glu Trp Arg Pro Met Ser 

515 520 525 

ctg cac tec ttc acg tgg teg cct tat ctg aac cac gaa tgg gat gag 1956 
Leu His Ser Phe Thr Trp Ser Pro Tyr Leu Asn His Glu Trp Asp Glu 
530 535 540 545 

cct tat ccg gca cag gtt gac atg aaa cgc ctg aag gaa ctg gca ttg 2004 
Pro Tyr Pro Ala Gin Val Asp Met Lys Arg Leu Lys Glu Leu Ala Leu 

550 555 560 

cgt ate age cag gtc cct gag cag att gaa gtg cag teg cgc gtg gee 2052 
Arg He Ser Gin Val Pro Glu Gin He Glu Val Gin Ser Arg Val Ala 

565 570 575 

aag ate tat aac gat cgc aag ctg atg gee gaa ggc gag aaa gcg ttc 2100 
Lys He Tyr Asn Asp Arg Lys Leu Met Ala Glu Gly Glu Lys Ala Phe 

580 585 590 

gac tgg ggc ggt gee gag aat ctg gcg tac gee acg ctg gtg gat gaa 2148 
Asp Trp Gly Gly Ala Glu Asn Leu Ala Tyr Ala Thr Leu Val Asp Glu 
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595 600 605 

ggt att ccg gtt cgc etc teg ggt gaa gac tec ggt cgt gga ace ttc 2196 
Gly He Pro Val Arg Leu Ser Gly Glu Asp Ser Gly Arg Gly Thr Phe 
610 615 620 625 

ttc cat cgc cac gcg gtc gtg cac aac cag get aac ggt tea ace tat 2244 
Phe His Arg His Ala Val Val His Asn Gin Ala Asn Gly Ser Thr Tyr 

630 635 640 

acg ccg ctg cac cat att cat aac age cag ggc gag ttc aaa gtc tgg 2292 
Thr Pro Leu His His He His Asn Ser Gin Gly Glu Phe Lys Val Trp 

645 650 655 

gat teg gtg ctg tct gaa gaa gcg gtg ctg gcg ttt gaa tac ggt tac 2340 
Asp Ser Val Leu Ser Glu Glu Ala Val Leu Ala Phe Glu Tyr Gly Tyr 

660 665 670 

gee acg get gag ccg cgc gtg ctg ace ate tgg gaa gcg cag ttt ggt 2388 
Ala Thr Ala Glu Pro Arg Val Leu Thr He Trp Glu Ala Gin Phe Gly 

675 680 685 

gac ttt gee aac ggt get cag gtg gtg att gac cag ttc ate age tct 2436 
Asp Phe Ala Asn Gly Ala Gin Val Val He Asp Gin Phe He Ser Ser 
690 695 700 705 

ggc gaa cag aag tgg ggc cgt atg tgt ggc ctg gtg atg ttg ctg ccg 2484 
Gly Glu Gin Lys Trp Gly Arg Met Cys Gly Leu Val Met Leu Leu Pro 

710 715 720 

cat ggc tac gaa ggt cag gga ccg gaa cac tec tct gee cgt ctg gaa 2532 
His Gly Tyr Glu Gly Gin Gly Pro Glu His Ser Ser Ala Arg Leu Glu 

725 730 735 

cgc tat ctg caa ctt tgc gee gag cag aac atg cag gtt tgc gtc ccg 2580 
Arg Tyr Leu Gin Leu Cys Ala Glu Gin Asn Met Gin Val Cys Val Pro 

740 745 750 

teg acg ccg get cag gtg tat cac atg ctg cgc cgt cag gcg ctg cgc . 2628 
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Ser Thr Pro Ala Gin Val Tyr His Met Leu Arg Arg Gin Ala Leu Arg 

755 760 765 

ggg atg cgc cgt ccg ctg gtg gtg atg teg ccg aag teg ctg tta cgc 2676 
Gly Met Arg Arg Pro Leu Val Val Met Ser Pro Lys Ser Leu Leu Arg 
770 775 780 785 

cat cca ctg gcg ate teg teg ctg gat gaa ctg gca aac ggc agt ttc 2724 
His Pro Leu Ala lie Ser Ser Leu Asp Glu Leu Ala Asn Gly Ser Phe 

790 795 800 

cag ccg gec att ggt gag ate gac gat ctg gat ccg cag ggc gtg aaa 2772 
Gin Pro Ala lie Gly Glu He Asp Asp Leu Asp Pro Gin Gly Val Lys 

805 810 815 

cgc gtc gtg ctg tgc tec ggt aag gtt tac tac gat ctg ctg gaa cag 2820 
Arg Val Val Leu Cys Ser Gly Lys Val Tyr Tyr Asp Leu Leu Glu Gin 

820 825 830 

cgt cgt aaa gac gag aaa ace gat gtt gee ate gtg cgc ate gaa cag 2868 
Arg Arg Lys Asp Glu Lys Thr Asp Val Ala He Val Arg He Glu Gin 

835 840 845 

ctt tac ccg ttc ccg cat cag gcg gta cag gaa gca ttg aaa gec tat 2916 
Leu Tyr Pro Phe Pro His Gin Ala Val Gin Glu Ala Leu Lys Ala Tyr 
850 855 860 865 

tct cac gta cag gac ttt gtc tgg tgc cag gaa gag cct ctg aac cag 2964 
Ser His Val Gin Asp Phe Val Trp Cys Gin Glu Glu Pro Leu Asn Gin 

870 875 880 

ggc gec tgg tac tgt age cag cat cat ttc cgt gat gtc gtg ccg ttt 3012 
Gly Ala Trp Tyr Cys Ser Gin His His Phe Arg Asp Val Val Pro Phe 

885 890 895 

ggt gec ace ctg cgt tat gca ggt cgc ccg gca teg get tct ccg gee 3060 
Gly Ala Thr Leu Arg Tyr Ala Gly Arg Pro Ala Ser Ala Ser Pro Ala 
900 905 910 
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gtg ggt tat atg tec gta 
Val Gly Tyr Met Ser Val 
915 

gac gca ctg aac gtc aat 
Asp Ala Leu Asn Val Asn 
930 935 
att etc gtt ccc gac ctg 
He Leu Val Pro Asp Leu 
10 

acc tgg cac aag aaa cca 
Thr Trp His Lys Lys Pro 

25 

gtc gaa att gaa act gac 
Val Glu He Glu Thr Asp 

40 

gat ggc gtg ctg gaa gec 
Asp Gly Val Leu Glu Ala 

55 

tec cgc cag ate ctg ggt 
Ser Arg Gin He Leu Gly 
70 75 
gaa age agt gec aaa gcg 
Glu Ser Ser Ala Lys Ala 
90 

cag aca gcg teg ctt gaa 
Gin Thr Ala Ser Leu Glu 

105 

ate cgt cgc ctg att gcg 
He Arg Arg Leu He Ala 



cac caa caa cag cag caa 
His Gin Gin Gin Gin Gin 
920 925 
taattaaaag gaaagata atg 

Met 
1 

cct gaa teg gtt gca gat 
Pro Glu Ser Val Ala Asp 
15 

ggc gat gca gtc age cgc 
Gly Asp Ala Val Ser Arg 

30 

aaa gtc gtg ctg gaa gtg 
Lys Val Val Leu Glu Val 

45 

gtg ctg gaa gac gaa ggg 
Val Leu Glu Asp Glu Gly 
60 65 
cgc ctg aaa gaa ggc aac 
Arg Leu Lys Glu Gly Asn 
80 

gaa age aat gac acc acg 
Glu Ser Asn Asp Thr Thr 

95 

gaa gag age age gat gcg 
Glu Glu Ser Ser Asp Ala 

110 

gag cat aat ctt gac get 
Glu His Asn Leu Asp Ala 



gac ctg gtt aat 3108 
Asp Leu Val Asn 

agt age gta gat 3159 
Ser Ser Val Asp 

5 

gec aca gta gca 3207 
Ala Thr Val Ala 
20 

gat gaa gtc ate 3255 
Asp Glu Val He 

35 

ccg gca tct gec 3303 
Pro Ala Ser Ala 
50 

gca acc gtt acg 3351 
Ala Thr Val Thr 

agt gcg ggt aaa 3399 
Ser Ala Gly Lys 

85 

cca gee cag cgt 3447 
Pro Ala Gin Arg 
100 

etc age ccg gcg 3495 
Leu Ser Pro Ala 

115 

gcg cag ate aaa 3543 
Ala Gin He Lys 
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120 125 130 

ggc acc ggc gta ggc gga cgt tta acg cgt gaa gac gtt gaa aaa cat 3591 
Gly Thr Gly Val Gly Gly Arg Leu Thr Arg Glu Asp Val Glu Lys His 

135 140 145 

ctg gcg aac aaa ccg cag get gag aaa gec gec gcg cca gcg gcg ggt 3639 
Leu Ala Asn Lys Pro Gin Ala Glu Lys Ala Ala Ala Pro Ala Ala Gly 
150 155 160 165 

gca gca acg get cag cag cct gtt gee aac cgc age gaa aaa cgt gtt 3687 
Ala Ala Thr Ala Gin Gin Pro Val Ala Asn Arg Ser Glu Lys Arg Val 

170 175 180 

ccg atg acg cgt tta cgt aag cgc gtc gcg gag cgt ctg ctg gaa gec 3735 
Pro Met Thr Arg Leu Arg Lys Arg Val Ala Glu Arg Leu Leu Glu Ala 

185 190 195 

aag aac age acc gec atg ttg acg acc ttc aac gaa ate aac atg aag 3783 
Lys Asn Ser Thr Ala Met Leu Thr Thr Phe Asn Glu He Asn Met Lys 

200 205 210 

ccg att atg gat ctg cgt aag cag tac ggc gat gcg ttc gag aag cgt 3831 
Pro He Met Asp Leu Arg Lys Gin Tyr Gly Asp Ala Phe Glu Lys Arg 

215 220 225 

cac ggt gtg cgt ctg ggc ttt atg tct ttc tac ate aag gee gtg gtc 3879 
His Gly Val Arg Leu Gly Phe Met Ser Phe Tyr He Lys Ala Val Val 
230 235 240 245 

gaa gcg ctg aag cgt tat cca gaa gtc aac gee tct ate gat ggc gaa 3927 
Glu Ala Leu Lys Arg Tyr Pro Glu Val Asn Ala Ser He Asp Gly Glu 

250 255 260 

gac gtg gtg tac cac aac tat ttc gat gtg agt att gec gtc tct acg 3975 
Asp Val Val Tyr His Asn Tyr Phe Asp Val Ser He Ala Val Ser Thr 

265 270 275 

cca cgc gga ctg gtg acg cct gtc ctg cgt gac gtt gat gcg ctg age 4023 
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Pro Arg Gly Leu Val Thr Pro Val Leu Arg Asp Val Asp Ala Leu Ser 

280 285 290 

atg get gac ate gag aag aaa att aaa gaa ctg gca gtg aaa ggc cgt 4071 
Met Ala Asp He Glu Lys Lys He Lys Glu Leu Ala Val Lys Gly Arg 

295 300 305 

gac ggc aag ctg acg gtt gac gat ctg acg ggc ggt aac ttt acc ate 4119 
Asp Gly Lys Leu Thr Val Asp Asp Leu Thr Gly Gly Asn Phe Thr He 
310 315 320 325 

acc aac ggt ggt gtg ttc ggt teg ctg atg tct acg cca ate ate aac 4167 
Thr Asn Gly Gly Val Phe Gly Ser Leu Met Ser Thr Pro He He Asn 

330 335 340 

ccg cca cag age gcg att ctg ggc atg cac gee att aaa gat cgt cct 4215 
Pro Pro Gin Ser Ala lie Leu Gly Met His Ala He Lys Asp Arg Pro 

345 350 355 

atg gcg gtc aat ggt cag gtt gtg ate ctg cca atg atg tac ctg get 4263 
Met Ala Val Asn Gly Gin Val Val lie Leu Pro Met Met Tyr Leu Ala 

360 365 370 

etc tec tac gat cac cgt tta ate gat ggt cgt gaa tct gtc ggc tat 4311 
Leu Ser Tyr Asp His Arg Leu He Asp Gly Arg Glu Ser Val Gly Tyr 

375 380 385 

ctg gtc gcg gtg aaa gag atg ctg gaa gat ccg gcg cgt ctg ctg ctg 4359 
Leu Val Ala Val Lys Glu Met Leu Glu Asp Pro Ala Arg Leu Leu Leu 
390 395 400 405 

gat gtc tgattcatca ctgggcacgc gttgcgtgcc caatctcaat actcttttca 4415 
Asp Val 

gatctgaatg gatagaacat c atg aac tta cac gaa tac cag get aaa cag 4466 

Met Asn Leu His Glu Tyr Gin Ala Lys Gin 
1 5 10 
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ctg ttt gca egg tat ggc atg cca gca ccg acc ggc tac gec tgt act 4514 
Leu Phe Ala Arg Tyr Gly Met Pro Ala Pro Thr Gly Tyr Ala Cys Thr 

15 20 25 

aca cca cgt gaa gca gaa gaa gcg gca teg aaa ate ggt gca 4556 
Thr Pro Arg Glu Ala Glu Glu Ala Ala Ser Lys He Gly Ala 
30 35 40 

[0 0 7 7] 

<210> 2 
<211> 39 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 2 

Ala Phe Ser Val Phe Arg Cys His Ser He Met Asn Cys Val Ser Val 

15 10 15 

Cys Pro Lys Gly Leu Asn Pro Thr Arg Ala He Gly His He Lys Ser 

20 25 30 

Met Leu Leu Gin Arg Ser Ala 
35 

[0 0 7 8] 

<210> 3 
<211> 935 
<212> PRT 

<213> Enterobacter agglomerans 
<400> 3 

Met Gin Asn Ser Ala Met Lys Pro Trp Leu Asp Ser Ser Trp Leu Ala 

15 10 15 

Gly Ala Asn Gin Ser Tyr He Glu Gin Leu Tyr Glu Asp Phe Leu Thr 

20 25 30 

Asp Pro Asp Ser Val Asp Ala Val Trp Arg Ser Met Phe Gin Gin Leu 
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35 40 45 

Pro Gly Thr Gly Val Lys Pro Glu Gin Phe His Ser Ala Thr Arg Glu 

50 55 60 

Tyr Phe Arg Arg Leu Ala Lys Asp Ala Ser Arg Tyr Thr Ser Ser Val 
65 70 75 80 

Thr Asp Pro Ala Thr Asn Ser Lys Gin Val Lys Val Leu Gin Leu He 

85 90 95 

Asn Ala Phe Arg Phe Arg Gly His Gin Glu Ala Asn Leu Asp Pro Leu 

100 105 110 

Gly Leu Trp Lys Gin Asp Arg Val Ala Asp Leu Asp Pro Ala Phe His 

115 120 125 

Asp Leu Thr Asp Ala Asp Phe Gin Glu Ser Phe Asn Val Gly Ser Phe 

130 135 140 

Ala He Gly Lys Glu Thr Met Lys Leu Ala Asp Leu Phe Asp Ala Leu 
145 150 155 160 

Lys Gin Thr Tyr Cys Gly Ser He Gly Ala Glu Tyr Met His He Asn 

165 170 175 

Asn Thr Glu Glu Lys Arg Trp He Gin Gin Arg He Glu Ser Gly Ala 

180 185 190 

Ser Gin Thr Ser Phe Ser Gly Glu Glu Lys Lys Gly Phe Leu Lys Glu 

195 200 205 

Leu Thr Ala Ala Glu Gly Leu Glu Lys Tyr Leu Gly Ala Lys Phe Pro 

210 215 220 

Gly Ala Lys Arg Phe Ser Leu Glu Gly Gly Asp Ala Leu Val Pro Met 
225 230 235 240 

Leu Arg Glu Met He Arg His Ala Gly Lys Ser Gly Thr Arg Glu Val 

245 250 255 

Val Leu Gly Met Ala His Arg Gly Arg Leu Asn Val Leu He Asn Val 
260 265 270 
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Leu Gly Lys Lys Pro Gin Asp Leu Phe Asp Glu Phe Ser Gly Lys His 

275 280 285 

Lys Glu His Leu Gly Thr Gly Asp Val Lys Tyr His Met Gly Phe Ser 

290 295 300 

Ser Asp He Glu Thr Glu Gly Gly Leu Val His Leu Ala Leu Ala Phe 
305 310 315 320 

Asn Pro Ser His Leu Glu He Val Ser Pro Val Val Met Gly Ser Val 

325 330 335 

Arg Ala Arg Leu Asp Arg Leu Ala Glu Pro Val Ser Asn Lys Val Leu 

340 345 350 

Pro He Thr He His Gly Asp Ala Ala Val He Gly Gin Gly Val Val 

355 360 365 

Gin Glu Thr Leu Asn Met Ser Gin Ala Arg Gly Tyr Glu Val Gly Gly 

370 375 380 

Thr Val Arg He Val He Asn Asn Gin Val Gly Phe Thr Thr Ser Asn 
385 390 395 400 

Pro Lys Asp Ala Arg Ser Thr Pro Tyr Cys Thr Asp He Gly Lys Met 

405 410 415 

Val Leu Ala Pro He Phe His Val Asn Ala Asp Asp Pro Glu Ala Val 

420 425 430 

Ala Phe Val Thr Arg Leu Ala Leu Asp Tyr Arg Asn Thr Phe Lys Arg 

435 440 445 

Asp Val Phe He Asp Leu Val Cys Tyr Arg Arg His Gly His Asn Glu 

450 455 460 

Ala Asp Glu Pro Ser Ala Thr Gin Pro Leu Met Tyr Gin Lys lie Lys 
465 470 475 480 

Lys His Pro Thr Pro Arg Lys He Tyr Ala Asp Arg Leu Glu Gly Glu 

485 490 495 

Gly Val Ala Ser Gin Glu Asp Ala Thr Glu Met Val Asn Leu Tyr Arg 
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500 505 510 

Asp Ala Leu Asp Ala Gly Glu Cys Val Val Pro Glu Trp Arg Pro Met 

515 520 525 

Ser Leu His Ser Phe Thr Trp Ser Pro Tyr Leu Asn His Glu Trp Asp 

530 535 540 

Glu Pro Tyr Pro Ala Gin Val Asp Met Lys Arg Leu Lys Glu Leu Ala 
545 550 555 560 

Leu Arg He Ser Gin Val Pro Glu Gin lie Glu Val Gin Ser Arg Val 

565 570 575 

Ala Lys He Tyr Asn Asp Arg Lys Leu Met Ala Glu Gly Glu Lys Ala 

580 585 590 

Phe Asp Trp Gly Gly Ala Glu Asn Leu Ala Tyr Ala Thr Leu Val Asp 

595 600 605 

Glu Gly He Pro Val Arg Leu Ser Gly Glu Asp Ser Gly Arg Gly Thr 

610 615 620 

Phe Phe His Arg His Ala Val Val His Asn Gin Ala Asn Gly Ser Thr 
625 630 635 640 

Tyr Thr Pro Leu His His He His Asn Ser Gin Gly Glu Phe Lys Val 

645 650 655 

Trp Asp Ser Val Leu Ser Glu Glu Ala Val Leu Ala Phe Glu Tyr Gly 

660 665 670 

Tyr Ala Thr Ala Glu Pro Arg Val Leu Thr He Trp Glu Ala Gin Phe 

675 680 685 

Gly Asp Phe Ala Asn Gly Ala Gin Val Val He Asp Gin Phe He Ser 

690 695 700 

Ser Gly Glu Gin Lys Trp Gly Arg Met Cys Gly Leu Val Met Leu Leu 
705 710 715 720 

Pro His Gly Tyr Glu Gly Gin Gly Pro Glu His Ser Ser Ala Arg Leu 
725 730 735 
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Glu Arg Tyr Leu Gin Leu Cys Ala Glu Gin Asn Met Gin Val Cys Val 

740 745 750 

Pro Ser Thr Pro Ala Gin Val Tyr His Met Leu Arg Arg Gin Ala Leu 

755 760 765 

Arg Gly Met Arg Arg Pro Leu Val Val Met Ser Pro Lys Ser Leu Leu 

770 775 780 

Arg His Pro Leu Ala He Ser Ser Leu Asp Glu Leu Ala Asn Gly Ser 
785 790 795 800 

Phe Gin Pro Ala He Gly Glu He Asp Asp Leu Asp Pro Gin Gly Val 

805 810 815 

Lys Arg Val Val Leu Cys Ser Gly Lys Val Tyr Tyr Asp Leu Leu Glu 

820 825 830 

Gin Arg Arg Lys Asp Glu Lys Thr Asp Val Ala He Val Arg He Glu 

835 840 845 

Gin Leu Tyr Pro Phe Pro His Gin Ala Val Gin Glu Ala Leu Lys Ala 

850 855 860 

Tyr Ser His Val Gin Asp Phe Val Trp Cys Gin Glu Glu Pro Leu Asn 
865 870 875 880 

Gin Gly Ala Trp Tyr Cys Ser Gin His His Phe Arg Asp Val Val Pro 

885 890 895 

Phe Gly Ala Thr Leu Arg Tyr Ala Gly Arg Pro Ala Ser Ala Ser Pro 

900 905 910 

Ala Val Gly Tyr Met Ser Val His Gin Gin Gin Gin Gin Asp Leu Val 

915 920 925 

Asn Asp Ala Leu Asn Val Asn 
930 935 
[0 0 7 9] 

<210> 4 
<211> 407 
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<212> PRT 

<213> Enterobacter agglomerans 
<400> 4 

Met Ser Ser Val Asp He Leu Val Pro Asp Leu Pro Glu Ser Val Ala 

15 10 15 

Asp Ala Thr Val Ala Thr Trp His Lys Lys Pro Gly Asp Ala Val Ser 

20 25 30 

Arg Asp Glu Val He Val Glu He Glu Thr Asp Lys Val Val Leu Glu 

35 40 45 

Val Pro Ala Ser Ala Asp Gly Val Leu Glu Ala Val Leu Glu Asp Glu 

50 55 60 

Gly Ala Thr Val Thr Ser Arg Gin lie Leu Gly Arg Leu Lys Glu Gly 
65 70 75 80 

Asn Ser Ala Gly Lys Glu Ser Ser Ala Lys Ala Glu Ser Asn Asp Thr 

85 90 95 

Thr Pro Ala Gin Arg Gin Thr Ala Ser Leu Glu Glu Glu Ser Ser Asp 

100 105 110 

Ala Leu Ser Pro Ala He Arg Arg Leu He Ala Glu His Asn Leu Asp 

115 120 125 

Ala Ala Gin He Lys Gly Thr Gly Val Gly Gly Arg Leu Thr Arg Glu 

130 135 140 

Asp Val Glu Lys His Leu Ala Asn Lys Pro Gin Ala Glu Lys Ala Ala 
145 150 155 160 

Ala Pro Ala Ala Gly Ala Ala Thr Ala Gin Gin Pro Val Ala Asn Arg 

165 170 175 

Ser Glu Lys Arg Val Pro Met Thr Arg Leu Arg Lys Arg Val Ala Glu 

180 185 190 

Arg Leu Leu Glu Ala Lys Asn Ser Thr Ala Met Leu Thr Thr Phe Asn 
195 200 205 
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Glu He Asn Met Lys Pro He Met Asp Leu Arg Lys Gin Tyr Gly Asp 

210 215 220 

Ala Phe Glu Lys Arg His Gly Val Arg Leu Gly Phe Met Ser Phe Tyr 
225 230 235 240 

He Lys Ala Val Val Glu Ala Leu Lys Arg Tyr Pro Glu Val Asn Ala 

245 250 255 

Ser He Asp Gly Glu Asp Val Val Tyr His Asn Tyr Phe Asp Val Ser 

260 265 270 

lie Ala Val Ser Thr Pro Arg Gly Leu Val Thr Pro Val Leu Arg Asp 

275 280 285 

Val Asp Ala Leu Ser Met Ala Asp He Glu Lys Lys He Lys Glu Leu 

290 295 300 

Ala Val Lys Gly Arg Asp Gly Lys Leu Thr Val Asp Asp Leu Thr Gly 
305 310 315 320 

Gly Asn Phe Thr He Thr Asn Gly Gly Val Phe Gly Ser Leu Met Ser 

325 330 335 

Thr Pro He lie Asn Pro Pro Gin Ser Ala He Leu Gly Met His Ala 

340 345 350 

He Lys Asp Arg Pro Met Ala Val Asn Gly Gin Val Val He Leu Pro 

355 360 365 

Met Met Tyr Leu Ala Leu Ser Tyr Asp His Arg Leu He Asp Gly Arg 

370 375 380 

Glu Ser Val Gly Tyr Leu Val Ala Val Lys Glu Met Leu Glu Asp Pro 
385 390 395 400 

Ala Arg Leu Leu Leu Asp Val 
405 
[0 0 8 0] 

<210> 5 
<211> 40 
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<212> PRT 

<213> Enterobacter agglomerans 
<400> 5 

Met Asn Leu His Glu Tyr Gin Ala Lys Gin Leu Phe Ala Arg Tyr Gly 

15 10 15 

Met Pro Ala Pro Thr Gly Tyr Ala Cys Thr Thr Pro Arg Glu Ala Glu 

20 25 30 

Glu Ala Ala Ser Lys He Gly Ala 
35 40 
[0 0 8 1 ] 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gtcgacaata gccygaatct gttctggtcg 30 
[0 0 8 2] 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

aagcttatcg acgctcccct ccccaccgtt 30 

[Ml] pTWVEK 1 0 1 (D^y^-U A? • T 9U ;* ^>*ffi3fcD 
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MM 
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CO 
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Uj 



CO 



5 



sucA 
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[88. 0X / 935 aa] 

I ' MQNSAMKPWLOSSWLAGAHQSYIEQLYEOFLTOPOSVDAVWRSMFQQLPCTGVKPEQFHS 
1" MQNSALICAWlOSSYUS<^NQSWIEQLYEDFUTDPDSVDA^WRSTF(^LPCTC^KPOQFHS 
61 * ATREYFRRLAK0ASRYTSSVTDPATNSKQVKVLQLINAFRFRGHQ6ANLDPLGLWKQ0RV 

^•••••♦••••••••^•^ ^ mm mm *********** ****** ^ ********* a ** ^ * 

61" QTREYFRRLAKOASRYSSTISOPOTNVKC^KVLQLIfWYRFRGHQHANLDPLGLWQQDKV 
121* ADLOPAFHOLTOAOFQESFNVGSFAIGKETMKLADLFOALKQTYCGSIGAEYMHINNTEE 
121" ADLDPSFHDLTEAOFQETFNVGSFAS GKETMKLGELLEALKQTYCGPIGAEYMHITSTEE 
181* KRWIQQRIESGASQTSFSGEEKKGFLKELTAAEGLEKYLGAKFPGAKRFSLEGGOALVPM 

*****•••**• * • *•• *• *****«•*« **«***«*#**«««•««*** mm 

181" KRWIQQRIESG--RATFNSEEKKRFLSELTAAEGLERYLGAKFPGAKRFSLEGGOALIPM 

241' LREMIRHAGK5GTREWLGMAHRGRLNVLINVLGKKPQDLFDEFSGKHKEHLGTGDVKYH 
• •**#•*• •***•*+**•«****«•** ******+******* ***««*«***+«**« 

239- LKEMIRHAGNSGTREWLGMAHRGRLNVLVNVLGKKPQDLFOEFAGKHKEHLGTGDVKYH 
301 f MGFSSDIETEGGLVHLALAFNPSHLEIVSPWMGSVRARLDRLAEPVSNKVLPITIHGDA 
299- MGFSSDFQTDGCLVHLALAFNPSHLEIVSPVVIGSVRARLDRL0EP5SNKVLPITIHGDA 
361 * AVIGQGWQETLNMSQARGYEVGC7TVRIVINNQVGFTTSNPKDARSTPYCT0IGKMVLAP 
359" A\n"GQGWQETLNMSKARGYEVGGTVRIVINNQVGFTTSNPLDARSTPYCTDIGKMVQAP 
421 * IFHVNAOOPEAVAFVTRLALOYRMTFKROVFIDUVCYRRHGHNEAOEPSATQPLMYQKIK 
419** IFHVNADDPEAVAFVTRLALDFRNTFKRDVFIDLVSYRRHGHNEAOEPSATQPLMYQKIK 
481 * KHPTPRKIYAORLEGEGVASQEOATEMVNLYRDALDAGECWPEWRPMSLHSFTWSPYLN 
479" KHPTPRKIYADKLEQEKVATLEOATEMVNLYROALDAGDCWAEWRPMNMHSFTWSPYLN 
S41 ' HEWDEPYPAQVDMKRLKELALRISQVPEQIEVQSRVAKIYNDRKLMAEGEKAFOWGGAEN 
539" HEWDEEYPNKVEMKRLQE LAKRISTVPEAVEMQSRVAKIYGDRQAMAAGEKLFOWGGAEN 
601 • LAYATLVDEGIPVRLSGEDSGRGTFFHRHAWHNQANGSTYTPLHHIHNSQGEFKVWDSV 
599" LAYATLVDEGIPVRLSGEDSGRCTFFHRHAviHNQSNGSTYTPLQHlHNGQGAFRVWOSV 
661 ' LSEEAVLAFEYCYATAEPRVLTIWEAQFGOFANCAQWIDQFISSGEQKWGRMCGLVMIL 
659" LSEEAVLAFEYGYATAEPRTLTIWEAQFCOFANGAQWIDQFISSGEQKWGRMCGLVMLL 
721* PHGYEGQGPEHSSARLERYLQLCAEQNMQVCVPSTPAQVYHMLRRQALRGMRRPLWMSP 
719" PHGYEGQGPEHSSARLERYLQLCAEQNMQVCVPSTPAQVYHMLRRQALRGMRRPLWMSP 
781 * KSLLRHPLAIS SLOE LANGS FQPAIGE IDOL DPQGVKRWLCSGKVYYDLLEQRRKOEKT 
779" KSLLRHPLAVSSLEELANGTFL PAIGE IDE LDPKGVKRWMCSGKVYYDLLEQRRKNNQH 
841 * OVAIVRIEQLYPFPHQAVQEALKAYSHVQDFVWCQEEPLNQGAWYCSQHH FROVVPFGAT 
839- OVAIVRIEQLYPFPHKAMQEVLQQFAHVKDFVWCQEEPLNQGAWYCSQHHFREVIPFGAS 
901' LRYAGRPASASPAVGYMSVHQQQQQOLVNDALNVM 
899" LRYAGRPASASPAVGYMSVHQKQQQOLVNDALNVE 
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X ' MSSVOILVPOLPESVAOATVATWHKKPGOAVSROEVIVEieTDICWLEVPASAOGVLEAV 

1" MSSVDILVPOLPESVAOATVATWHKKPCOAWROEVUVEieTOKWLEVPASAOGILOAV 

61' LEDEGATVTSRQILGRLKEGNSAGKESSAKAESNDTTPAQRQTASLEEESSDALSPAIRR 
••*••«•• •** • ****** ***** •*****«#• 

61" LEOEGTTVTSRQILGRLREGNSAGKETSAKSEEKASTPAQRQQASLEEQNNOALSPAIRR 
121' LIAEHNLOAAQIKGTGVGGRLTREDVEKHLANKPQAEKAAAPAAGAATAQQPVANRSEKR 
121" LLAEHNL0ASAIKGTGVGGRLTREOVEKHLAKAPAKE--SAPAAAAPAAQPALAARSEKR 
181* VPMTRLRKRVAERLLEAKNSTAMLTTFNEINMKPIMOLRKQYGOAFEKRHGVRLGFMSFY 
179" VPMTRLRKRVAERLLEAKNSTAMLTTFNEVNMKPIMOLRKQYGEAFEKRHGIRLGFMSFY 
241 ' IKAWEALKRYPEVNASIOGEDWYHNYFOVSIAVSTPRGLVTPVLROVOALSMADIEKK 
239" VKAWEALKRYPEVNASI0G00VVYHNYF0VSMAVSTPRGLVTPVLRDVOTLGMAOIEKK 
301 • IKELAVKGROGKLTVODLTGGNFTITNGGVFGSLMSTPIINPPQSAIL<WHAIKORPMAV 
299" IKELAVKGROGKLTVEDLTGGNFTITKGGVFGSLMSTPIINPPQSAILGMHAIKORPMAV 
361* NGQWILPM4YLALSYDHRLIDGRESVGYLVAVKEMLEDPARLLL0V 
3S9" NGQVEILPMMYUALSYOHRLIDGRESVGFLVTIKELLEDPTRLLLDV 

[04] 

C95.196 / 41 aa] 

1" MN L H E YQ AKQL F AR Y GMP APT GY A CTT PR E A E E AA S K I G A G 

1" MNLHEYQAKQLFARYGLPAPVGYACTTPREAEEAASKIGAGPWWKCQVHAGGRGKAGGV . 

[05] 

C97.4X / 39 aa] 

l ' ■ AFSVFRCHSIMNCVSVCPKGLNPTRAIGHIKSMLLQRSA 

* — •*****•"••********••**••****• * 

181" FLIOSRDTETOSRLOCLSOAFSVFRCHSIMNCVSVCPKGLNPTRAIGHIKSMLLQRNA 



3 



tf}$E# 2000-3049339 



#2000—078771 



[06] 



S 




E;EcoRI 
Sp;Sphl 
X;Xbal 
H;Hindlll 



£UliE# 2000-3049339 



#2000—078771 



[07] 



N 




E14 



5 



mSE#2 000-3049339 



#2000—0 78771 





gdhA 



E;EcoRI 
P;Pstl 



ffi£E#2 000-3049339 



#2000—078771 



[09] 




glth 



HfndWmik P S T V 2 9 




pMWCB 
////7dm 



7 



ffitiE# 2000-3049339 



#2000—078771 



\ 



mm 



ffi|iE# 2000-3049339 



#20 0. 0 — 07877 1 



ft m a m m m m 



B!J#^ [000000066] 
1 . B 1991$ 7M 20 

& m *Mtu**is^iTg 1 5#i^ 



i 



ajll# 2000-3049339 



